Effect of astrocyte-derived factors on ischemic brain edema induced by rat MCA occlusion.
To clarify whether astrocyte-derived factors may protect cerebral tissue from ischemia, we examined brain edema, demyelination and astrocyte proliferation in brains with focal ischemia and treated with astrocyte-cultured medium. We occluded the left middle cerebral artery of rats and implanted the Osmotic Minipump, which continuously infused the glial-cultured medium or control medium into the left lateral ventricle. Animals were sacrificed at 3 days or 7 days after occlusion. Brains of both groups were compared by several markers, i.e. extravasation of Evans blue, demyelination by Woelcke's staining and glial proliferation by GFAP staining. We found the astrocyte-cultured medium reduced leakage of Evans blue-plasma protein complex from ischemic lesions and reduced the size of demyelinated lesions. However, the degree of astrocyte proliferation was similar in both groups. From these data, we speculate that humoral factors derived from cultured astrocytes lessened the brain edema by modifying the blood-brain barrier. These factors might also induce proliferation of the microglia, and may protect the neurons from secondary injury by oxygen-free radicals.